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51+44
51+71

56+59

57+00

57+84
50

+8
3

55+70

52+00

53
+0

0

54
+0

0

55
+0

0 56
+0

0

57+00 58
+0

0

5300 5400

1150

1145

1140

1135

56005500 57001130

LAND USE #

CHECKED

SHEET NUMBER

PROJECT #

SHEET TITLE

DESIGNED

DATE

DRAWN 

DE
SC

RI
PT

IO
N

#
DA

TE
BY

AR
EA

 9
 E

XI
ST

IN
G

 C
O

ND
IT

IO
NS

KN
IF

E 
RI

VE
R

EN
VI

RO
NM

EN
TA

L 
TR

O
UB

LE
 S

HO
O

TE
RS

LA
KE

 C
OU

NT
Y,

 M
IN

NE
SO

TA

AREA 9

22

JANUARY 2020

MGS/COD

ACS

 

J188372100

60
%

 D
ES

IG
N

----

MA
DISO

N
6140 COTTO

NWO
OD DRIVE, SUITE A,

FITCHBUR
G, WISCON

SIN 53719
TEL: (608) 661-2955       FAX: (608) 661-2961
www.cardnojfnew.com

R:
\P

ro
jec

ts\
18

\18
8\1

88
37

21
00

_E
nv

Tr
ou

ble
sh

oo
ter

s_
Kn

ife
Ri

ve
rP

ha
se

III\
CA

D\
Dw

gS
he

ets
\20

20
01

27
_L

ay
ou

t_S
he

ets
.dw

g -
 1/

31
/20

20
 1:

55
:45

 P
M

GRAPHIC SCALE IN FEET
0 80'40'

GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly.

LEGEND

EDGE OF WATER

EXISTING GRADE

DRAINAGE FLOW

KEY MAP
GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly. GRAPHIC SCALE IN FEET

0 1200'600'

PROFILE 52+00 TO 57+50

Existing Grade

Start of log jam #2

End of log jam #2

GRAPHIC SCALE IN FEET
0 40'20'

GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly.

GR
AP

HI
C 

SC
AL

E 
IN

 F
EE

T
0

8'
4'

Bankfull Slope 5533 to 5775 = 1.5%
Bankfull Slope 5341 to 5533 = 0.3%

Bankfull Slope 5078 to 5341 = 1.2%



51+71

56+59

57+00

57+84
50

+8
3

BC-15

LV-4

55+70

52+00

53
+0

0

54
+0

0

55
+0

0

56
+0

0 57
+0

0

58+00

59
+0

0

WE-10

CR-12

LW-11

LW-12 LW-13

BC-16

BC-17

BC-18
BC-19

CR-13

CR-14

CR-15 CR-16 CV-2

JH-13

5300 5400

1150

1145

1140

1135

56005500 57001130

LAND USE #

CHECKED

SHEET NUMBER

PROJECT #

SHEET TITLE

DESIGNED

DATE

DRAWN 

DE
SC

RI
PT

IO
N

#
DA

TE
BY

AR
EA

 9
 P

RO
PO

SE
D 

PL
AN

KN
IF

E 
RI

VE
R

EN
VI

RO
NM

EN
TA

L 
TR

O
UB

LE
 S

HO
O

TE
RS

LA
KE

 C
OU

NT
Y,

 M
IN

NE
SO

TA

AREA 9

23

JANUARY 2020

MGS/COD

ACS

 

J188372100

60
%

 D
ES

IG
N

----

MA
DISO

N
6140 COTTO

NWO
OD DRIVE, SUITE A,

FITCHBUR
G, WISCON

SIN 53719
TEL: (608) 661-2955       FAX: (608) 661-2961
www.cardnojfnew.com

R:
\P

ro
jec

ts\
18

\18
8\1

88
37

21
00

_E
nv

Tr
ou

ble
sh

oo
ter

s_
Kn

ife
Ri

ve
rP

ha
se

III\
CA

D\
Dw

gS
he

ets
\20

20
01

27
_L

ay
ou

t_S
he

ets
.dw

g -
 1/

31
/20

20
 1:

55
:58

 P
M

GRAPHIC SCALE IN FEET
0 80'40'

GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly.

KEY MAP
GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly. GRAPHIC SCALE IN FEET

0 1200'600'

Proposed Grade

Existing Grade

PROFILE 52+00 TO 57+50
GRAPHIC SCALE IN FEET

0 40'20'

GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly.

GR
AP

HI
C 

SC
AL

E 
IN

 F
EE

T
0

8'
4'

Existing log jam to remain in place.
Approximately 50 ft of channel fill to
match existing elevation downstream.
Fill with logs, stone, misc. boulders.

Bankfull Slope 5533 to 5775 = 1.5%
Bankfull Slope 5341 to 5533 = 0.3%

Bankfull Slope 5078 to 5341 = 1.2%

LEGEND

EDGE OF WATER

EXISTING GRADE

DRAINAGE FLOW

TOEWOOD

J-HOOK

BOULDER CLUSTER

CROSS VANE

BANK GRADING

CHANNEL RE-ROUTE

SUBGRADE LOG VANE

LOG ROLLER

CHANNEL TO BE FILLED

CONSTRUCTED RIFFLE

LARGE WOOD HABITAT ENHANCEMENT

Proposed/ Existing Grade

Large Wood
Large Wood

Large Wood

Riffle Riffle Riffle Riffle

AutoCAD SHX Text
NOTE:  1. Final position, orientation, and elevation Final position, orientation, and elevation of large wood additions to be determined in the field by on-site construction supervisor.
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CONVERGING BOULDER
CLUSTER STRUCTURE INNER BERM

SURFACE STONE

BANKFULL
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80% MN-DOT CLASS II RIPRAP
20% NATIVE GRAVEL &
COBBLE FROM SITEBOULDER CLUSTER EVERY

15-20 FT OF RIFFLE LENGTH
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INNER BERM

SURFACE STONE
STONE DEPTH = 1.5 FT

NOTES:

1. EXTEND STONE AT INNER BERM TO BANKFULL WIDTH.
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SURFACE STONE

FLOW
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20-30° Angle of departure
20-30°
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FROM SITE
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TOP OF SURFACE STONES
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BANKFULL
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UPSTREAM
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1
2 BANKFULL
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SURFACE STONE

TOP OF FOOTER STONES
AT OR SLIGHTLY ABOVE
STREAMBED

FLOW

SURFACE
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Note:
Log vanes may be substituted
for footer stones at the direction
of the project designer on a
case-by-case basis.
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ESPECIALLY ALONG TOE.

STEP 3:

PLACE FILLER MATERIAL (SMALL LOGS, LIMBS, TREE
TOPS AND BRUSH) BETWEEN AND ON TOP OF THE
ROOT WADS. THEN PLACE BACKFILL BETWEEN
FILLER MATERIAL AND ROOTWADS IN LIFTS

STEP 6:

INSTALL COIR WRAPPED SOIL LIFTS AND LAYERS OF
CUTTING BETWEEN SOIL LIFTS UP TO BANKFULL
STAGE. WRAP ENDS OF FABRIC AND BURY WITH SILL
LOGS AT TOP SOIL LIFT ELEVATION. COVER WITH
SOIL. SEE TOEWOOD WITH SOIL LIFT DETAIL.

STEP 5:

PLACE LIVE BRUSH CUTTINGS AT LEAST 3' IN LENGTH
AND 1/4" DIAMETER, 6 CUTTINGS/FOOT

PROPOSED BANKFULL BENCH

PROPOSED BANKFULL BENCH

FILLER LOGS, TOPS, LIMBS,
BRUSH, AND BACKFILL

PROPOSED BANKFULL BENCH

LIVE CUTTINGS

PROPOSED BANKFULL BENCH

ROOTWAD

LIVE CUTTINGS

COIR FABRIC
SOIL

PROPOSED BANKFULL BENCH

BACKFILL

PLACE FILTER FABRIC

FOOTER LOG

SILL LOG

BANKFULL

ANGLE LOGS
DOWNSTREAM
BETWEEN
20° TO 30°

PLAN VIEW

FL
OW

SECTION PLAN VIEWSECTION

PLAN VIEWSECTIONPLAN VIEWSECTION

PLAN VIEWSECTION PLAN VIEWSECTION

ROOT WAD LOG INSTALL SO
ROOT FANS VISUALLY OVERLAP

WHEN LOOKING FROM UPSTREAM
POSITION - 5' O.C.

BACKFILL
FILLER LOGS, TOPS,
LIMBS AND BRUSH

BACKFILL

LIVE CUTTINGS

NOTES:

1. THE TOP OF THE ROOTWAD SHOULD BE INSTALLED AT AN ELEVATION SUCH THAT IT REMAINS
INUNDATED DURING LOW FLOW EVENTS. THE ELEVATION SHOULD BE APPROXIMATELY 0.5' ABOVE THE
DOWNSTREAM RIFFLE INVERT ELEVATION
2.THE WOOD SHOULD BE BURIED A MINIMUM OF 10 FEET INTO THE BANK.
3. LAYERS OF LIVE BRANCH CUTTINGS SHALL BE PLACED BETWEEN SOIL LIFTS.

MINIMUM 10'
EXCAVATION

BACK INTO BANK

BASEFLOW

FOOTER TRENCH AND
FOOTER LOG

BASEFLOW

BASEFLOW

BASEFLOW

FL
OW

FL
OW FL

OW

FL
OW

FL
OW

BANKFULL

7
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NOT TO SCALE

J-HOOK LOG VANE - PLAN VIEW

NOT TO SCALE

J-HOOK LOG VANE - CROSS SECTION VIEW

NOT TO SCALE
LARGE WOOD HABITAT ENHANCEMENT

SCOUR POOL

FLOW

EXTEND BOULDERS
4' PAST BANKFULL WIDTH

BURY HEADER AND FOOTER LOGS
6-8' UPSTREAM OF INVERT.

NATIVE GRAVEL FILL

NATIVE GRAVEL FILL

1
3  BKF WIDTH

BANKFULL

PINCH BOULDERS

FOOTER ROOTWAD

HEADER ROOTWAD

FOOTER
LOG

FOOTER BOULDER

OPTIONAL STEP VANE
INSTALL AT DIRECTION OF
CONSTRUCTION SUPERVISOR

SURFACE BOULDER

BANKFULL

NON-WOVEN GEOTEXTILE FABRIC

FOOTER ROOTWAD

OPTIONAL STEP VANE

FOOTER LOG

FLOW

STREAM BED

BANKFULL
DEPTH

PINCH BOULDERS

1
2 MAX BANKFULL DEPTH

NON-GEOTEXTILE MATERIAL

FOOTER LOGCHINK GAPS BETWEEN LOGS > 2"
WITH FINE BRUSH MATERIAL

HEADER ROOTWAD

GRAVEL BACKFILL
MATERIAL

BANKFULL ELEVATION
EXTEND SILL STONES
4' PAST BANKFULL WIDTH

STREAMBED INVERT.

BANKFULL ELEVATION
- 0.15* MAX BANKFULL DEPTH MAX BANKFULL DEPTH

2-4'

BANKFULL ELEVATION
-0.15* MAX BANKFULL DEPTH

BANKFULL ELEVATION

3-7% SLOPE

FOOTER STONE

SURFACE
STONE

11

9

8

LARGE WOOD ENHANCEMENT NOTES

1. Crown should be buried mid stream with the crown
below the stream bed.

2.  The back third of the log should be buried in the bank
with a maximum elevation of the end below the
bankfull height.

3.  Use boulders to pin the crown and back end of the
log into position.

4.  Log angle into the streambed can be adjusted based
on the length and width of the log.

5.  Backfill upstream potion of log to same elevation as
the trunk.

6.  Flow should be pulled to the center of the channel
during low flow stages.

FLOW

PLA N VIEW CROSS SECTION

STREAM BED

NOT TO SCALE

J-HOOK LOG VANE - PROFILE VIEW10
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CROSS-SECTION VIEW

KEY THE VANE INTO THE BANK AT
LEAST 3 FEET.

GAPS BETWEEN VANE ROCKS
SHOULD BE 1/2 THEIR DIAMETER.

BANKFULL BENCH
PLAN VIEW

DASHED LINE INDICATES FINAL
GRADE.

SCOUR POOL

FLOW

1/3
BF WIDTH

1/3
BF WIDTH

1/3
BANKFULL

 WIDTH

1/3
BANKFULL

 WIDTH

1/3
BANKFULL

 WIDTH

SCOUR POOL

20°-30°

MHW (BF)

1. FINAL ORIENTATION AND PLACEMENT OF
STRUCTURES MAY BE ADJUSTED IN THE FIELD BY
PROJECT DESIGNER.

NOT TO SCALE
CROSS-VANE

PROFILE VIEW

NOTES:

TOP OF BANK

BANKFULL (~1.5' ABOVE
STREAMBED)

DEPTH OF BED
KEY DEPTH (~2'
BELOW
STREAMBED OR
DOWN TO
BEDROCK
ELEVATION)

FLOW

1/3 BF WIDTH

TOE OF SLOPE

1/3
BF WIDTH

1/3
BF WIDTH

EXCAVATE POOL AFTER
ROCK CONSTRUCTION

BANKFULL BENCH

THE ENDS OF THE CROSS
VANE SHOULD BE AT
BANKFULL

12-36" STONE

12-36"
STONE

12

TYPICAL NAG C125 BN BLANKET INSTALLATION
NOT TO SCALE

NOTES:

1. SLOPE SURFACE SHALL BE FREE OF ROCKS, CLODS, STICKS
AND GRASS. MATS/BLANKETS SHALL HAVE GOOD SOIL CONTACT.

DIRECT CONTACT WITH THE SOIL. DO NOT STRETCH.
2. LAY BLANKETS LOOSELY AND STAKE OR STAPLE TO MAINTAIN

2:
1 

SL
OP

E

TAMP SOIL OVER MAT/BLANKET

TRENCHING REQ'D.

BLANKETS/MATS INSTALLED
HORIZONTALLY ACROSS

 SIDE SLOPES

12"

6" MIN. OVERLAP

36"

DISTURBED AREAS AS SHOWN ON SHEET 4 & 5
3. NORTH AMERICAN GREEN C125 BN TO BE INSTALLED ON ALL

13

TOE WOOD - SOIL LIFT APPLICATION DETAIL
NOT TO SCALE

EROSION CONTROL BLANKET

PROPOSED GRADE
(RESHAPE EXISTING)

BASEFLOW

LIVE STAKES

SOIL

NATIVE SEED MIX (RIPARIAN NORTHEAST 34-361)

BANKFULL

LIVE STAKES (DOGWOOD & WILLOW MIX)

1 FT MAX

1 FT MAX

18" X 2" X 4" WOOD WEDGE - 3' O.C.

14
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LOG ROLLER - PLAN VIEW
NOT TO SCALE NOT TO SCALE

1615
NOT TO SCALE

17 LOG ROLLER - PROFILELOG ROLLER - CROSS SECTION

SUBGRADE LOG VANE DETAILS - PLAN VIEW
NOT TO SCALE NOT TO SCALE NOT TO SCALE

SUBGRADE LOG VANE - PROFILESUBGRADE LOG VANE - CROSS SECTION 2018 19

INTERBERM

BANKFULL

PINCH
BOULDERS

FLOW

10 IN DIAMETER LOGS
EXTENDING 3 FT PAST
BANKFULL ON EACH SIDE

COARSE GRAVEL & COBBLE
BACKFILL FROM ON-SITE

BANKFULL

DOWNSTREAM LOG

PINCH BOULDERS

UPSTREAM LOG

LOGS & BOULDER BURIED
BELOW BANKFULL

STREAM BED
AND SCOUR POOL

UPSTREAM RIFFLE

BANKFULL

INTERBERM

PINCH BOULDERS

FLOW

STREAM BED
COARSE GRAVEL &
COBBLE BACKFILLGEOTEXTILE NAILED TO

LOWER THIRD OF LOG
DIAMETER

LOG VANES

INTERBERM

BANKFULL

BANKFULL

FOOTER STONE

BANKFULL
HEIGHT

1
2 BANKFULL
HEIGHT

SURFACE STONE

BURIED INTERLOCKING LOGS
WITH ROOTWADS

INTERBERM

BANKFULL

1
2 BANKFULL WIDTH

1
2 BANKFULL WIDTH1

2 BANKFULL WIDTH

1
2 BANKFULL WIDTH

BURIED INTERLOCKING LOGS
WITH ROOTWADS

LOGS EXTEND
3 FT BEYOND
BANKFULL

INTERBERM
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GRAPHIC SCALE IN FEET
0 200'100'

GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly.

TREE LIST

SEED MIXES
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GRAPHIC SCALE IN FEET
0 200'100'

GRAPHIC SCALE VERIFICATION
This bar measures 1" on 22"x34"

or 1/2" on 11"x17" original.
Adjust scale accordingly.

TREE LIST

SEED MIXES
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